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REMARKS 

Claims 1 and 4-24 remain pending in tlie present application, of which claims 15 
and 17-22 were withdrawn from consideration as being drawn to a non-elected 
invention, while ail remaining elected claims 4-14, 16. 23 and 24 were rejected again, 
this time on new grounds. 

The Applicant has considered the non-final Office Action mailed April 1 , 2008. but 
respectfully traverees the new grounds for rejection. Reconsideration and withdrawal of 
these rejections in light of the following remari<s are respectfully requested. 

"TlfiiTr°itirT*'»""-^*'"Q'^^^''^ 

Claims 1 , 4-14, 16. 23 and 24 were rejected under 35 U.S.C. 112. first 
paragraph, for allegedly falling to comply with the enablement requirement The 
Examiner contends that the claims contain subject matter that was not described in the 
specification in such a way to enable one skilled in the art to carry out the Invention. The 
Examiner's position is that the daims should be restricted to the fibrous barrier web 
consisting of -^drophoblc fibers", since this feature appears to be essential to the 
practice of the Invention and only this embodimer* Is disclosed in the Examples. 

Applicant traverses this basis for rejection, in view of the amendment of claims 1 
and 14 to Include the word "hydrophobic" in the claim with respect to the barrier web. 
This amendment better defines what Applicant regards as his invention, even though it 
f^Us short of the amendment the Examiner calls for in his rejection. Support for this 
amendment Is summarized in the table below. No new matter Is added. 



Claim 


Support for Amendment 


1 


Original claim 2 + page 16. lines 10-22 


14 


Original claim 2 + page 16, lines 10-22 



As provided in the specification on page 16, lines 10-22. hydrophobicity can be 
imparted by a couple of techniques. In one embodiment, hydrophobidly Is derived from 
coating a hydrophilic fiber sheet with a hydrophobic coating. In another embodiment, 
hydrophobicrty Is derived by fomiing a sheetfrom hydrophobic fibers, which optionally 
can be further coated with a hydrophobic coating to impart additional hydrophobicty to 
the barrier layer. While the Examples show only using hydrophobic fibers to torn the 
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barrier sheet (as pointed out by the Examiner), it is well established that Applicant need 
not exemplify every embodiment of the invenUon in order to claim a broader scope. 

Since the Examiner has not advanced any reasons why the unexempilfied 
embodiments would not wori<. Applicant asserts that the Examiner must accept the 
statement In the specification that they do woric and are enabled. Withdrawal of the 
rejection is requested on this basis. 

qialm Reiectiff n't - 35 USC 6 103 

Obviousness rejection 1 

Claims 1 . 4-9. 12-14. 16. 23 and 24 stand rejected under 35 U.S.C. §103(a) as 
allegedly being obvious over the disclosure of Clark et al. (036723669) In view of 
Shawver et al. (US5695849). Applicant traverses this basis for rejection and respectfully 
requests reconsideration and withdrawal thereof, as the combination of references fails 
to fairly teach or suggest all elements of Applicant's claims. 

The Present Invention 
At the outset, the Applicant wishes to reiterate the patentable aspects of the 
present invention. Claim 1 of the present application requires the nonwoven fabric to 
have a novel combination of both high liquid barrier (hydrostatic head) and high air 
pem.eabil.ty (Frazier pemieabillty) properties, i.e.. hydroheads of between 145 and 400 
cm and Frazier permeabilities between 0.3 and 11.2mW-min. This balance of 
improved properties is particularty Important and advantageous fbr garments to be worn 
for long terms by wori«ers imwived in environmental cleanup, surgical operating rooms 
and the like. 

Applicant has discovered a novel way to greatly increase hydrohead while 
presenring adequate air penneability of fabrics by combining a number of factors (some 
of which appear in the main claims and some of which appear in the dependent claims), 
including (1) the fabric composition (i.e.. "hydrophobic"). (2) fiber size of the barrier layer 
fibers. (3) the basis weight of the barrier layer. (4) nature of the supporting substrate and 
(5) post-processing steps, such as calendaring to obtain particular fabric solids 
fractions. 

It is generally well-known in the protective gannent art that the properties of air 
permeability (which Imparls comfort to the wearer) and hydrostatic head ("hydrohead". 
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Which imparts protection to the wearer) are inversely proportional. That Is, when a fabric 
is optimized for air permeability its hydrohead suffers, and vice versa. 

In the present application, the Applicant has explored the physics involved in 
obtaining both maximum air permeability and maximum hydrohead and combined those 
investigations into a formula (claim 14) which allows those sidlled in the art to design 
protective banier fabrics having both good air penneabilily and good hydrohead, by 
varying a number of different controllable variables in nonwoven fabric manufacture. 
Thus, the Examiner will find Applicsant's claimed invention is more than merely deposition 
a layer of sub-micron fitiers onto a substrate. 

The Deficleneiflg of Clark et al. and Shawver at al. 

Turning to the rejection, the Examiner has taken the position that Clark et al. 
disclose a composite nonwoven fabric having a fibrous banier layer made ej^clMsively 
of sub-micron fibers, i.e., fiber having an average diameters of less than 1 micron Qj) (or 
nanolibers). as claimed In the present invention. Applicant respectfully disagrees with 
this view. White Clark et al. state that multi-component meltblown fibers of their 
invention may contain fibers having diameters ranging between 0.5/7 and 10/; (see the 
paragraph bridging columns 3 and 4). which includes fibers in the submlcron range, no 
actual examples of such exist, nor can such fibers be produced using the processes 
described Clark et al. 

It is well known to those skilled in the art that conventional meltblowing 
processes such as those described in Clark et al. (column 9) were not able, at the time 
of this Invention, to make nonwoven fabrics with fibers having average diameters less 
than 1/i. the practical lower limit of the technology. This point was made in the Rule 132 
Declaration of Joseph R. Guckert filed In connection with a previous rejection where Dr. 
Guckert stated that melt-Wowing dies such as those disclosed In Fabbricante et al. are 
Incapable of producing nonwoven webs mada of only «ub-mleron fibers. One skilled 
In the art would normally expect the fiber diameters for this technology to be in the 
normal size range, namely between ?p and 10// and at best between about 2// and Su 
as disclosed In Clark et al. 

Thus it is Applicant's position that this current reference does not enable one 
skilled in the art to produce fabrics made exclusively of sub-micron fibers (or nanoflbers) 
and as such fails to disclose a key element of Applicant's claims. 
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Thei^ore, while the Examiner Iwises this r^ection on the view that ClarK et al. 
disclose an elements of Independent claims 1 and 14 except for the very high hydrohead 
(i.e.. liquid barrier) properties currently claimed, this position is inaccurate and not 
supported by a fair teaching of Clark et al.. and for at least this reason, this obviousness 
rejection should be withdrawn. 

It should be noted that Clark et al. also fail to disclose other elements of 
Applicant's claims. 

The numbere reported In Clark et al. for air permeability and liquid banrier 
properties (i.e., hydrohead) are outside the claimed range, contrary to the Examiner's 
position. The Examiner has either misread or misinterpreted Clark's ranges. 

Uke traditional meltblown f&brics, because of the large (non nano) fiber sizes 
noted above, the meltblown fabrics in Clark et al. while capable of delivering very high 
air permeabilities, are Incapable of achieving the extremely high hydroheads claimed, 
which property Is desired for protective gannents as discussed above. 

The ranges reported In Clari< compared to the claimed ranges (versus the 
Examiner's mistaken assertion) are summarized in the table below. 



Air Permeability 


Clark et al. 

*»about100 CFW or 
more" 

<Si 30.5 m*/m*-TOln) 

(column 4, lines 32- 
33) 


Claims 1 and 14 
0.3-11.2 m^ftn'-mln 


Examiner 
^*Hap to and beyond 

(0-30.fr^hj^^-min) 
OffiM-AdranatRMB 


Hydrohead 


"in excess of about 
80 mbars" 

(> 82cm) 

(column 13, lines 4- 
6) 


14&400 cm !!! 

1 


"""♦^up to and beyond 
mbStf?" 

(0-82+cih)><^ 
Offi^^lon abRage 



The air permeability and hydrohead properties of the Clark et al. examples are 
also plotted below, which are overiayed on Figure 1 of the present application. Clearly .n 
temis of hydrohead. these results are well within, and In fact, well below *e 
expectations for meltblown webs, but are order(s) of magnitude below the hydroheads 
Claimed. While there Is no upper limit specified for Clark et al.'s hyd«>head values, when 
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one Skilled in the art looks at the specifics of their examples. It is dear that Clark et al. 
would not be able to meet the very high liquid barrier properties, as claimed -n the 
present application. Thus Clark et ai. cleariy do not antidpate the achievements of the 
present invention nor do they suggest any means to improve hydroheads in the very 
high range claimed. 
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Ths seconder reference c««. by the EXMnlner fw to «! In the gaps noted 

teaohinas of Clerk et al. with 8h»»v,r et a.. In the n.=nner suggested by '^^ "^^ 
.^tlnat^nv»ulds«,l,^l»™Keup.or,h,c.al,nde,clen.e.no.^^b».^^^^^^ 

et al. Shaw«r et al., «K. Clar. e. a... wholly « ,o Invite the use ot any sort oT r«no«.«r 
(contrary to tha B»nlne,^ .«lief) and entirely tall to address th. problem at hand. I.e.. 
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providing high liquid barrier properties in a nonvwven fabric without entirely sacrificing air 
permeability and comfort to the wearer. 

Shawver et al. disclose just another example of fabric made of meltblown fibers 
having diameters in the traditional above 2 *i meltblown technology range (see column 
2. lines 9-10) . Even though Shawver et al., Illce Claris et al.. mention the possibility of 
the fibers having diameters in the submicron range (i.e.. 0.5 fj and above), meltblown 
fiber technology at the time of the invention was not able to make nonwoven fabrics with 
fibers having average diameters below 1/y. the practical lower limit of the technology. 
Thus Shawver et al. fail to supply the missing element in the primary reference to arrive 
at Applicant's invention. 

Furthermore, even assuming the Examiner still views some combination provided 
above as suggesting the invention claimed, there is no suggestion or reasonable 
expectation that proposed combination could even achieve the greater than expected 
results claimed. While the Examiner would like to combine Shawver el al. to say that 
hydrohead is easily raised using hydrophobic fibers to the values claimed, there is no 
reasonable expectation to believe that the results of the present Invention could ever be 
achieved, especially by only using traditional meH blown fibers as described in both 
Clark et al. and Shawver et al. 

Shawver et al. clearly desire to have some liquid barrier properties (hydrohead) 
for their fabrics which are intended for use in baby diapers, and it appears they employ a 
hydrophobic polyolefin polymer for such purpose. However. Shawver et ai. also 
recognize that their hydroheads, although sufficient for their purposes, are "not 
exceedingly high" (see column 6. lines 50-54) and as such are only able to achieve 
hydroheads of about 4 mbars (4.2 cm), with the hydroheads reported in the examples 
being 5.2 mbars (5.4 cm) and 7.2 mbars (7.4 cm) respectively. This Is obviously well 
below the extremely high 145-400 cm hydrohead range claimed and even below Clark's 
reported range. 

While arguably at best. Shawver et ai. might be considered as teaching that 
using fibere derived from hydrophobic polymers can Improve hydrohead of meltblown 
fabrics such as those disclosed in Ciaric et al.. there is no reasonable expectation that 
such processing would lead to extraordinary improvements in hydrohead of the orders of 
magnitude claimed. The results of Clari< et al, examples reported above in FIG. 1 above 
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clearly would not lead one skilled in the art to expect the level of claimed hydroheads 
even with hydrohead enhancing improvements as taught by Shawver et al.. nor would 
the Shawver et al. examples. Thus, there is no reasonable expectation that such results 
could ever be achieved, while at the same time preserving adequate air permeability. 

Even assuming the Examiner still views some combination provided above as 
suggesting the invention claimed - which it does not - and believes the prima fecie case 
of obviousness has been made - which it has not - Applicant also calls attention to the 
surprising and unexpected results achieved with the present invention. Such evidence 
n,ust be considered by the Examiner and clearly establishes that Applicant's Invention 
wa. in fact not obvious to one of ordinary sWll In the art at the time of the Invention and 
can be used to rebut any prima fade case of obviousness suggested by the Examiner. 
See MPEP § 716.01(a) and § 716,02{a). 

Each independent claim of the present application (claims 1 and 14) specifies a 
composite nonwoven fabric with an unusual combination of high liquid barrier 
(hydrohead) AND high air permeability (Frazier permeability). Applicant has clearly 
discovered a;;;;i way to greatly increase liquid penetration resistance -^^^^Z^^ 
adequate air penT,.ablllty of fabrics Irrtended for use In protective garments. Nov^ere in 
thTprior art is theiB a conception of achieving both high liquid barrier (hydrohead) AND 
high air permeability (Frazier). 

As discussed in the Rule 132 declaration of the present Inventor, Dr. Michael 
Bryner. this combination of properties was not only nonobvious but also u nexpected 
'r,,V^.,.H,.onnl..t need in thea.whlchprov.de indicia that the invent.^ 

clearly nonobvious. The evidence was created to rebut an obviousness rejection over 
Tc^^oll prior an than what is currency being appiiedagalnstthe present clam^^ 
ludbe given at .east as much weight herein. «lsu^edthatthisobiec«veev^^^^^ 

t.at is proffared against obviousness must be considered here by t*^;' ^xa^lr^r^^^^ m 
the fa Je of such evidence, al. remaining rejections under 35 USC § 103 should be 
reconsidered and withdrawn on this basis as well. 

Excerpts from page 8 of Dr. Brynefs Rule 132 Declaration are provided below. 
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10, uneyoeeted Reft»H« oi«r Closest Prior Art Pl Poght 

10 1 Even if. Ibr the sake of argumantr one skilled In the art «3>itfd reasonably 
have been expected to be able to optinwe both hydrohead and air 
pwmeabnay together, nothing in the prior art would lead to the expectatort 
of the unique combinations ofhythohead artd Frazfer demonatratied In the 
claimed invention. 

102 In Example 10 <rf this app5ca60Rj report a fabric with a Frazier 
pemSuty of 11.2 mW-mm (38.7 fPffP-min) w?th 9]2^^^'fSJ>}^SlK 
Stiwc (128 mbar). This IS 22X the air penneabiHty and almost 9X (8l9X) 
Ihe hydrohead of DosWs best sampte. My highest bamer aampte « 3^ 
cmwG (301 mbar) has *30X the hydrohead of Doshrs Min^s and rtJjH 
has htaher Frazler pernieabUfty - 0.7 n^fn^-mm (2.3 1t»/fl^fnln)j.e.. sWI 
1 .4X Doshl'a sampte. A priori expeclatfoti of ftese results based on the 
(»rior art Is unr^isoneble- 

11. I onn Feft N«»^|fF?i»t«n»Of (M\ei& 

11.1 \ submft that at the time of the Invention there were tto ^''^J>' 
the type of the invenfem having hydroheed and air permeaMrty in the 
ian» demonstrated and claimed herein. Further, I betieve thai the 
demonetjation of this invention was the first sjich demonstration In 
reooixted Wstory of these partlcufar oombinaBona of hgh hydrohead and 
high air permeabBity using polymeric naroRber based labricss. 

112 AddifionaUy. m the time since this appfication was filed, in spile of the 

commenJl desirability of «iis coitibination <rf properties as set ftmh m tWs 
application, and in spite of the growttt in the field of nanofiber based f^nc 
offerings. 1 know of no tstherdlsdaBure outside of Duf>ont wherein a 
polymeric nanofiber composite has achieved the unique balance of 
pn^erties acttieved and cfaimed in this ^ication. 

11,3 I submit that this is evidence of long lelt need fiw my iriveftfiw^i^ 

combination of the feihire of oth»re 10 aoWewe the goals eel forth in the 
dalma^ 

For all the forgoing reasons, the present invention as currently claimed should be 
deemed nonobvious and patentable over the prior art. as no combination of references 
fairly teach or suggest all elements of Applicant's claims, and any such combination 
would not have been expected to achieve the extraordinary results achieved by the 
present invention. 

Furthem^ore. with regard to claim 4, Applicant respectfully traverses this 
obviousness rejection for at least the same reasons mentioned above, and in addition. 
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the Examiner apparently misreads or misinterprets Clark et al. {the paragraph bridging 
columns 3 and 4). Claim 4 redtes: 

The nonwoven fabrics of claim 1 wherein said barrier web fibers have 
diameters of less than 0.5 micronmeter. 

Clark et al. disclose no fibers less than 0.5 tJ whatsoever. As discussed, Clark et 
al. mention fibers greater than 0.5 /i In diameter and within the practice of meitblowing 
this in reality means fiber diameters greater than 1 p. Since Claik et al. fail to describe 
fibers in this nanofiber range claimed, Clark et ai. fail to disclose all elements of current 
claim 4 and Shawver et al. fail to make up for this deficiency. Accordingly the prima 
facie case of obviousness has not been set forth against claim 4 and should be 
withdrawn for this additional reason. Claim 4 is thus separately patentable as this 
particular combination using nanofiber webs of this fiber diameter while sHIl retaining 
adequate air pemeability haa not heretofore been disclosed or suggested. 

Furthemiore, with regard to claims 5, 13 and 23-24. these daims should also be 
deemed separately patentable as the claimed additional features of, for example, 
providing a certain ban-ier layer basis weight (claim 5) and a certain eolkls fraction (claim 
13) and a certain fiber size support structure (claim 23) to optimize the balance of air 
flow and liquM penetration resistance has never been disclosed in the manner claimed, 
nor has there been any suggestion of any benefit to be gained thereby. 

For all these addiltonal reasons, the nonobvlous rejection relative to the above 
dependent claims should be withdrawn on this basis as well. 

Lastly, to suggest that one skilled In the art wouW modify any of the references 
cited In the manner suggested by the Examiner is strictly based on unsupported 
speculation, motivated only by Applicant's specification, not by the art itself, and ail 
obvkjusness rejections noted above should be withdrawn on this basis as well. 

Obviousness Rejection 2 

Claims 10 and 11 stand rejected under 35 U.S.C. §1 03(a) as allegedly being 
obvious over the disclosure of Clark et al. (US6723669) In view of Shawver et al. 
(USS695849) as applied to claims 1, 4-9, 12-14. 16, 23 and 24 above, and further in 
view of Benson et al. (US6.746.51 7). Applicant traverses this basis for rejection and 
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respectfully requests reconsideration and withdrawal thereof, as this combination of cited 
references simnarly falls to disclose or fairly suggest all elements of Applicant's claims. 
The Dgnciencies of Clark et al. . Shawver et al. and Benson et al. 
As noted above, the combination of Clark et al. and Shawver et al. fall to amve at 
the present invention. The failings of Qarl^ et al. and Shawver et al. have been 
discussed in detail above. They are reiterated here. In brief, neither reference invites 
use of nanofibera (let alone use of nanofibers exclusively) or composite nanoliber webs 
made therefrom nor do they suggest any means for balancing good air flow with good 
liquid penetration resistance, for use in protective gamnents. 

The Examiner relies on Benson et al. for its disclosure of coating fibers with a 
hydrophobic coating to provide such balance. However, nothing in Benson et al. would 
cure the underlying deficiencies of Clark et al. and Shawver et al. White Benson et al. 
mention adding a hydrophobic material to a nanofiber web to increase Its humidity 
resistance when used as an air filter media, even if you pick out this feature of Benson et 
al. and add such hydrophobic material to a meltblown fabric as described in Clark et al., 
because of the large meltblowm fiber size, you would not have any reasonable 
expectation to shift the tow hydrohaad of the Clark et al. composites to the range 
demonstrated by the present invention. 

Accordingly the combination of all three references In the manner suggested by 
the Examiner fails to arrive at the present Invention, as all of Applicant's claim limitationB 
are not taught or suggested. 

Also, as stated in a prior response, the passage of Benson that is cited by the 
Examiner (col. 12. lines 47-67) does not teach coating a nanofiber web with a 
hydrophobic coating, but instead teaches mixing a hydrophobic additive into the flber- 
fonning polymer, prior to fiber fbrmatlon. As such, even If combined in the manner 
suggested by the Examiner, Benson et al.. Clailt et al. and Shawver et al. fail to teach all 
the limitations of claims 10 and 11 . 

Therefore, Applicant submits that even in combination. Clari< et al., Shawver et 
al. and Benson et al. cannot be deemed to make obvious the present claims. 
Withdrawal of the rejection Is requested on this basis. 
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Additionally, as discussed in a prior response where Benson was used by the 
Examiner to reject earlter claims. Applicant pointed out that one cannot hold that the 
properties of nonwoven fabrics created for air filtration end uses are the same as or 
predictive of fabrics created to act as liquid barriers. The object of an air filter ,s to 
provide maximum airflow through the media and notto provide a barrlerto liquid 
penetration. It is not reasonable to assume that air filtration can be presumed to app^y 
liquid barrier performance. Thus. Applicant still asserts that Benson et al Is Ine levarrt 
(non-analogous) to the present invention and as such Is not property combinable >^h 
any of the other references cited above. Any art that describes use of nonwoven fabric 
air filters having barrier properties against particulates rende,. ^y^™*^^';:"^" 
iHBlevant to this media, and should not be used as a basis to reject any of the present 

claims. 

For all the addHional reasons presented above, the nonobvious rejection relative 
to the above dependent claims should be vwthdrawn. 

Ustly to suggest that one skilled in the art would modify any of the references 
Cited m the manner suggested by the Examiner Is strictly based on unsupported 
speculation, motivated only by Applicant's specification, not by the art rtself. and all 
obviousness rejections noted above shouW be withdrawn on this basis as well. 

Conclusion 

,n view of the above Temari«. the pending case is believed to be In condition for 
allowance. If the Examiner should believe that anything further may be required to place 
ra^Tcaticn In better fon. for allowance, he Is c^lally .nv.ed to telephone the 
undersigned attorney for Applicant. 

Respectfully submitted, 

STEVEN C. BENJAMIN 
ATTORNEY FOR APPLICANT 
REGISTRATION NO. 36,087 
TELEPHONE: 302-992-2236 
FACSIMILE: 302-992-2533 



Dated: 
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